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USING  SCRAPINGS  FROM  FORMALIN-FIXED  TISSUES  TO 

DIAGNOSE  LEPTOSPIROSIS  BY  FLUORESCENT-  Lj 
ANTIBODY  TECHNIQUES1 

r 

James  E.  Cook,-  Kmbkrt  H.  Coles,3  Kansas  Stale  University,  Manhattan?* 

F,  M.  Garner4  .-iimI  Lee  G.  Luna,5  Armed  Forces  Institute  of 
Pathology,  Washington,  />.  C.  20305 

Aiumvtr.  Small  specimens  of  formalin-fixed  tissues  approximate)  I  x  1  X  0.2  cm  were  cut 
from  the  sunpctt  sp  cimen.  Scscrul  dean  microscope  slide's  were  dipped  in  \%  aqueous  gelatin 
and  air-dried  or  ddet*  on  a  slide  wanner.  Each  tissue  specimen  was  washrd  in  running  tap 
water  for  2-5  min  and  then  lightly  scraped  with  a  straight  knife  blade,  cutting  edge  per¬ 
pendicular  to  the  surface  of  the  specimen.  The  scrapings  were  allowed  to  build  up  and  cling 
to  the  knife  blade,  which  was  then  turned  so  that  the  broad  surface  contacted  the  slide;  thus, 
the  scrapings  could  lie  sineated  onto  the  slide  in  a  single  motion,  Sufficient  pressure  was  ap¬ 
plied  to  embed  the  tissue  fragments  in  the  gelatin  coating.  Smears,  dried  in  air  or  on  a  slide 
warmer,  were  stained  immediately  h)  a  standard  direct  or  indirect  ieihniq.tr  to  detest 
fluorescein-labeled  antigens.  This  scraping  method,  adapted  to  the  study  of  leptospirosis  In 
fluorescent-antibody  technique,  could  reduce  the  need  for  cryostat-cut  tissues  and  facilitate 
the  obsersatinn  of  imlisidual  leptmpires. 

A  major  consideration  in  preparing  specimens  for  fluorescent-antibody  tec h- 
mques  (iaij  is  not  only  to  lotali/c  Inn  also  to  teiain  antigens  with  minimal 
mot phologic  and  biologit  alterations  and  to  permit  reaction  with  specific  anti- 
Ixnly.  Ideally,  tissues  are  collected  and  quickly  frc.ven  in  a  slum  ol  liquid 
nitrogen  and  isopentane  (Sainte-M  uie  I %-).  although  a  dry-ice  ethanol  mix¬ 
ture  (Collin  and  Maesttoue  l!n>J;  and  ( loons  and  Kaplan  1950)  is  also  suitable. 
Most  investigators  repotting  timing  th,  last  l.*>  years  have  pieleticd  tissues  cut 
in  a  cryostat.  Sevetal.  howevet,  hav*  .su<<essltdly  usc*d  themic.il  li\ati\es  and 
paraffin  embedding  of  tissues  (Goldman  I’.k.H;  Nairn  1969:  and  Sainte-Matie 
l!Ki2). 

Viable  leplospites  piesent  in  sufficient  numlRTs  in  animal  tissues  ot  liody 
fluids  may  Ik  detected  by  datk-field  mictoscopy.  Fu-sldy  collected,  uiuontami- 
nated  tissues  can  he  placid  on  culttue  media  or  incKtdated  in  susceptible 
lalMtraioty  animals.  Si  I  vet -stained  pieparations  of  paiaffiii-ctn  bedded  tissues 
may  also  Ik-  of  s  .title'. 

‘Iliis  iim’siigatccm  cva»  sjpported  in  pan  ti>  a  leseauh  connate.  I’rojitt  Number 
.1MNilllKM.17IQ.  from  tlic  Medical  Research  and  Dewlopnicnt  Command.  I  s  \imv,  Wadi- 

niKton.  i>  c. 

*  Drpuiimrm  of  I’.i  timing),  (*n|l<  gr  of  V«  tciinan  Mitluinr.  KM* 

1  Dtpaununt  of  infwtioii*  Dim  asts,  (  oll«gr  of  V<  toman  Medium,  KM 

*(  olonrl,  V<  ,  I  V\.  Chief,  V<t< » in.it %  I'jiliolugt  Diwmoii.  \K IP 

'  (  hid.  l!lAfn|Mtho!«^\  1  dboi  .llni  H*s  l)j\ l* loti,  \HI* 

1  hr  opinions  01  .ism  Uhuk  loiM.omd  Ik  rein  air  ilir  pm.itr  \i«vs  of  tin  -uithois  .uni  ,m 
hot  to  lx*  (oiisliiiul  .is  oflic  i.d  oi  as  irllu  ting  tin  \icu>  of  ilir  Dt  pull  men;  of  (fit  \niiL  Hit 
\ 1 1  I  our,  oi  !>t  friist 


NATIONAL  TECHNIC -M 
INFORMATION  f'R'Ofl 


Best 

Available 

Copy 


272 


STAIN  TECHNOLOGY 


Unfortunately,  in  routine  necropsies  adequate  tissue  specimens  are  some- 
iimes  not  taken,  and  quick-freezing  equipment  and  refrigeration  facilities  are 
not  always  available.  Often  10%  formalin  (4%  HCHO)  is  the  only  available 
tissue  fixative.  Formalin  kills  leptospires  quickly  and  reduces  the  risk  to  techni¬ 
cians  working  with  infected  specimens.  In  view  of  the  hazatds  of  techniques 
requiring  fresh  specimens,  formalin  is  especially  attractive  as  a  fixative  for 
leptospire-infected  tissues. 

If  a  laboratory’s  concern  is  primarily  to  detect  an  antigen  and  not  immedi¬ 
ately  to  determine  its  localization,  the  technique  described  licit-  can  be  helpful. 

Materials  and  Methods 

Cultures  of  I  serotype  of  Leptospira  biflexa  (Patoc  1)  and  of  9  serotypes  of  L. 
inter)  ogam:  australis  (1550),  autttmnalis  (13  KKB),  bataviae  (1415),  canicola 
(Moulton,  M-clone),  canicola  (108),  grippotyphosu  (1540),  hebdomidus  (198), 
icterohaemorrhagiae  (1198),  and  pomona  (pomona,  HO  1)  were  provided  by 
Dr.  A.  1).  Alexander  of  the  Walter  Recti  Army  Institute  of  Research.  In  addi¬ 
tion,  L.  biflexa  (Sao  Paulo)  antiserum  was  used. 

Sixty-six  hamsteis",  21-23  days  old.  were  inoculated  intraperitoncally  with 
fresh  whole  blood  from  hamsteis  in  the  septicemic  stage  of  leptospirosis.  Seven¬ 
ty-two  hours  following  inoculation  we  collected  tissue  blocks  fixed  in  phos¬ 
phate-buffered  10%  formalin.  Thirteen  control  animals  were  kept  under  simi¬ 
lar  conditions  and  killed  along  with  the  inoculated  groups  Tissues  collet  ted 
for  this  study  included  the  livers  and  kidneys.  In  accumulating  data  for  this 
it-port,  more  than  l(HH)  individual  tissue  scrapings  wetc  made.  Small  tissue 
blocks  measuring  approximately  1  x  1  x  0.2  cm  were  prepared  fioni  the 
formalin-fixed  tissues.  Several  clean  mic  lose  ope  slides  wcic  dipped  in  a  1% 
aqueous  gelatin  solution  and  then  air-dried  or  dried  on  a  slide  warmer.  The 
specimens  were  washed  for  up  to  5  min  in  tap  walei.  The  washed  specimens 
were  lightly  soaped  with  a  straiglu-blndcd  knife,  its  cutting  edge  perpendicular 
to  the  sm face  of  the  specimen.  Scrapings  were  allowed  to  Imild  up  and  cling  to 
the  knife  blade.  The  knife  was  tinned  cn  its  side  and  the  tissue  iti apings 
ineared  on  the  slide  in  a  single  motion,  with  sufficient  ptessme  to  emlied  tissue 
fragments  in  the  gelatin  coating.  Smeais  were  dried  in  ait  ot  on  a  slide  wanner 
and  iinmecli.iieh  stained  hs  a  staudaid  cliiect  or  indited  technique  to  detect 
liuoicscein-lahclcd  antilioch  ((•oidnun  l!M>8;  Naim  1909). 

Rrsri  is 

Little  to- itc  was  lc>  •  bom  die  slides  eluting  staining  piocedtitcs,  *>petilu 
staining  e  Hub  showed  the  leptosphes  as  indie  iduai  oigauisms  lice  horn  debt  is 
(iigtur  I)  1  lieicloie.  nons|»ec ilic  staining  m.u.eiecl  little  lieu- 

Tissue  smeais  oiovidcd  an  oppottimits  to  siuds  iudividu.il  leptospiies  but 
not  lesions,  although  lelationsiiips  to  iudisidu.d  cells  in  tis-iies  could  In  oh 
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served  readily  (figure  2).  In  the  hamster  liver  (during  the  septicemic  stage), 
leptospires  intimately  associated  with  hepatocytes  were  best  observed  around 
the  edges  of  the  ceil.  Fewer  were  present  in  blood  vessels  and  liver-tissue 
stroma.  In  the  kidney,  leptospires  were  observed  at  all  levels  of  the  nephron  but 


Fic  2  ( bottom )  Formalin-fixed  tissue  scraping  stained  In  the  WailhinStjuv  method  to 
show  relationships  of  individual  Icptospiies  (arrows)  to  hepatorstes  Serotype  hatasiac;  x  1000, 
AFIP  Neg  TO  T'mI-2. 
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were  found  more  often  concentrated  near  basement  membranes  on  and  ' .  the 
ceils  of  tite  convoluted  tubules. 

Discussion 

Recently  we  reported  on  the  effects  of  formalin  on  genus  specificity  of  kpto- 
spiral  antigens  in  tissues  and  on  the  use  of  the  fat  to  detect  lepu^oires  subse* 
quently  (Cook  et  at.  1971).  In  that  study  we  relied  almost  entitt  >y  -i.'  cryostat* 
prepared  tissue  specimens.  The  sections,  cut  at  2-5  jt,  were  on  micro* 
scope  slides  previously  dipped  in  a  1%  gelatin  solution.  Cryo»3  ft-cut  sections 
were  valuable,  but  their  use  presented  certain  disadvantages: 

1.  The  antigen  could  be  detected  readily  in  formalin- rixed  t.  .ss,  but  it  was 
difficult  to  recognize  individual  leptospires. 

2.  Both  cryostat  and  a  skilled  technician  must  be  available. 

8.  Many  cryostat-sectioned  tissues  can  become  separated  fr>  /  t'»e  microscope 
slides  during  the  necessarily  prolonged  washing  and  stainin’  >  mired  to  detect 
leptospires  in  formalin-fixed  tissues. 

it  seemed  evident  that  it  would  be  highly  desirable  to  fi‘  !  a  technique  that 
would  not  require  use  of  the  cryostat  and  that  would  c' !»  <  recognition  of 
individual  leptospires  rather  than  antigen  alone. 

Tissue  scrapings  have  long  been  advocated  and  succe-si.O'y  used  for  other 
purposes:  however,  formalin-fixed  leptospirosis-infected  issue  su  apings  have 
not  been  reported  previously  for  use  in  the  fat. 

In  tins  study  we  found  this  scraping  technique  to  'i-s  simple  and  rapid, 
requiring  little  equipment.  In  diagnostic  situations  ant’  - 1  those  in  which  tissue 
changes  can  Ik-  evaluated  in  |xtraffin-proce»scd  tissues,  V  technique  precludes 
using  a  cryostat.  Also  the  technique  greatly  reduces  tilt  uioblem  of  specimens 
separating  from  the  microscope  slides  while  undergoing  tile  prolonged  staining 
aiul  washing  phases.  It  leduccs  nons|>ecific  background  staining  (we  oliscrved 
leptospires  with  specific  structure  and  staining  specific ity  lather  than  amor¬ 
phous  antigen).  It  allows  titration  of  end  jxiints  f-n  both  aittiseia  and  conju¬ 
gate,  based  entirely  on  staining  of  individual  leptospires  without  the  antigen's 
being  masked  by  cells  and  debris.  The  tethniqi- :  is  especially  adaptable  to 
photography . 
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